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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM craHgapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oenepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.), a Takxe [lonoxeHus: 0 CTPyKType, MOpsAKE pa3pabOTKU
U yTBEpKJEHUs pabouux mporpamm npeameroB (KypcoB) B MOY «COII Ne 2 r.
PrumeBo CapaToBckoit 001acTu.

3aHsaTUS TpOBOJATCA Ha 0Oa3ze neHTpa «Touka pocTa» € MCHOJb30BaHUEM
CYILLIECTBYIOILLEI0 MAaTEPUATIbHO-TEXHUYECKON OCHAILIEHUS.

XyUMHSI Ha YpPOBHE YINIYOJIEHHOTO HW3YYEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3ydyenue rmpeamera, peamuzyemMoe B YCIOBHAX U depeHIMpoBaHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O00Ie00pa30BATENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHU OOYYeHHUs B OpraHu3alusax MpodeccHoHaIbHOTO O0pa3oBaHuUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBUM €  OCHOBOMNOJIAraroUMMU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIENIEH, COICp>KaHUs,
pe3ynbTaToB OOydYeHHUS M TpPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIMH:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaau3alus KOTOpod obecrneynBaeT
NOJlydY€HUE NPEJCTaBICHUS O LENsIX, COJIep)KaHMM, OOIIell cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MNPUHLUIIOB CTPYKTYpUPOBAHUS M TOCIENOBATEIBHOCTH
U3y4eHUs y4eOHOro Marepuaia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B



pamMKax HTOTOBOM arrectanud B (GOpMe E€AUHOTO TOCYAapCTBEHHOTO
9K3aMEHa M0 XUMHH.

[Tporpamma A yriayOGiIE€HHOTO U3yUeHUSI XUMUU:

e YCTaHABIMBAaE€T WMHBApPUAHTHOE MPEAMETHOE COJEpKaHHEe, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mperycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHE €ro IO KilaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaET IMpHUMEpPHOE pachlpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IIpenaraeT IMPUMEPHYIO IOCJIEI0BAaTENbHOCTh HU3YyYEHUA Y4YEOHOro
MaTepuaga ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOIMYECKYIO UHTEPHPETALUIO 1eJIel U 3a/1ay U3yUYeHUs MpeaAMETa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHbIX), @ TakXKe C yYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JECHCTBUNA  0OydYaromerocs 10 OCBOCHHIO
COZIEpKaHUs TIpeIMeETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs. 3a TpelaeNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOXHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENessThCS B COOTBETCTBHM C HANpaBIEHHEM KOHKPETHOTO
npoduis 00yueHusl.

B cootBercTtBUM ¢ KOHUentyanbHbIMH MojoxeHusmMu PI'OC COO o
Ha3HAYCHUH TIPEIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHS Ha YPOBHE YIUIYONIEHHOTO W3YYCHHsI HaNpaBlIeH Ha peaTu3alfio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YeHHS  XMMHYECKOTO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPO(eCcCHOHATBHOTO
oOpa3zoBanus. B 3Tol CBsA3M wu3ydeHHe MpeamMeTa «XUMHs» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpeTUYeCKOW U
PAKTUUECKON MOJITOTOBKUA OOYYarOIIUXCs, BRIOPABIINUX ONpEeAeaEHHbIA Mpoduin
oOyueHus1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOUIEr0 NOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3anusix npodeccuoHanbHoro oopasoanus. Hapsay ¢ atum,



B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHHue 3aaady
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOYyYalolluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIICKTYaJIbHBIX YMEHHUM, YMEHUM pallMOHANU3alNK y4eOHOTO Tpyla |
00OOIMEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4deHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [lpu onpezneneHnn noaxonoB K oTOOpY U CTPYKTYpHOH
OpraHM3ald COJAEP)KAHUS STUX KYpPCOB B MPOTpPaMMe IO XHMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o pasznuuuax 0a30BOro u yriryOJaEHHOTO
YPOBHEH U3yUYeHUs IpeaMeETa.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISIET COBOKYIHOCTh TPEAMETHBIX 3HAHUN U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTeMa
3HaHUW TIOMy4YaeT OMmpelneiEHHOE TEOPETUYECKOE OTOJIHEHHE, MO3BOJIAIONICE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAaX WX COEAMHEHHUN HA OCHOBE PACIIUPEHUSA U YTITyOIeHUs
IPEJICTAaBICHUNA O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKONW KUHETUKHU
M TepMOAMHAMUKU. M3ydeHue niepuoanueckoro 3akoHa u Ilepuoanueckoi
CUCTEMBl  XHMHUYECKHX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX TMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUS] MEeXaHU3MOB e€ oOpazoBaHus. W3ydenue
TUTIOB ~ peakiui  JOomoJHsAeTcs  (opMHpoBaHMEM  MpEACTaBICHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCaxX U IEKTPOJIN3E PACINIaBOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckold XWMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUI ynemnseTcs 0coboe BHUMaHUE BOMPocaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Ocoboe 3HayeHWEe WMEET TO, UYTO Ha COACpPNKAHHE KYypCOB XHUMHHU
yrayOaE€HHOTO YPOBHS U3YUEHHS I KJIACCOB ONMpeAeEHHOro npodus (rJiaBHbIM
oOpa3zoM Ha WX CTPYKTypy U XapakTep JOMOJHEHWA K oOImeld cucreme
NpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEXHbIE MpeaMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu



U3y4YEeHUU TMpeMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHH B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJspHas Teopusi B (U3HUKE), 3aKOHBI COXPAHEHUS
MacCbl M DHEPIUHU, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMHKO-
Oouonornueckoro npoduias OONBLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPYy, TaKHUE
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JMOUAbL, OENKH, YIIeBOAbl, HYKIECHHOBBIE
KUCJIOTHI U Apyrue. [Ipn 3TOM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoOBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOECHHS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMHM MpeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblE TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjaueil MepBOCTEIIEHHON 3HAYUMOCTH SIBISIeTCS (POPMHpPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3anuio TakKuX LeJeH, Kak:

e (dopMupoBaHHME TPEACTABICHUI: O MaTepHaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojim B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHIEHUH  MpodiieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCIeyeHnn paldOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl YEIOBEKA, a TAKXKE JKOJIOTMUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMBI 3HAHHWW, JIEKAINMX B OCHOBE XUMHYECKOMU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEICTABICHHUA O



CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 001X
HAYYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BO/ICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHUS
KIIFOUEBBIX MJIEW W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs TPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMUS,
aHaju3a v OIIEHKH C MO3UIIMI HKOJOTUYECKON 0€30MacHOCTU MOCIIEICTBUI
OBITOBOI M TPOMU3BOACTBEHHON JE€ATEIbHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEILIECTB;

yriyOJieHue  MPEJCTaBICHUNM O  HAay4yHbIX  METOoJaX  IMO3HAHWS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHH OPUEHTUPOBATHCS B MHUpPE
BEIIECTB W OOBSCHECHHMS XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIHBHOCTH U TOBCEIHEBHOM KU3HHU.

B mnnane peanuzanuy NepBOOYEPEIHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOIINX
(GyYHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHero oOIiero oOpa3oBaHUs MPU HU3YUYCHUHU
npeaMera «XUMHUS» Ha  yrIyOJN€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

BOCMIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHWUIO  Ha  OCHOBE  YCBOCHHS
o0111eueTI0BEYECKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaronuxcs, (QopMHUpOBaHHUE Y HHUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHOM MPOo(EeCcCHOHATBLHON U OOIIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHupOBaHUEe yYMEHWH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN NEATENbHOCTH.



OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE cpenHero odmiero oopasoanus, coctaisaeT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezmeno), B 11 kimacce — 102 4gaca (3 yaca B HEZCITIO).

COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[Ipeamer W 3HA4YeHHME OPraHMYECKOM  XUMHUH, IPEACTaBICHUE O
MHOT000pa3uK OPraHU4YECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUAM3ALMHM aTOMHBIX OpOHUTaNeu
yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBsI3U (OOMEHHBIN U IOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs AaTOMHBIX OpOHUTanedl, ©- U T-CBSA3M.
OpnuHapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykjiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coenuHeHuit A.M. bytinepoBa u
COBPEMEHHBIE NIPEJICTABIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMSI
OpraHMYEeCKUX COEOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBbIE  (OPMYJIBIL.
CrpykTypHble (GOpMyNibl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepuss. Buuabl u3zomepuu: CTpyKTypHas, HpPOCTPAaHCTBEHHAS.
OnexTpoHHbIE AP(HEKTh B MOJIEKYJaX OpraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIHN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kinaccupukaluu opraHuyeckux BenlecTB. IloHsarue o
bynkunoHansHoM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBmanbHbie Ha3BaHUSA
OTJIEIbHBIX MIPEICTABUTEIIEH.

Oco0OeHHOCTH U KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAaHOBUTEJbHBIE PEAKIIUHA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBpallEHUIL:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNbBITHI M0 MPEBPALIEHUIO OPTraHUYECKHUX BEIIECTB IPU HArPEBAHHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEILIECTB.

YrieBoaopoasl.



Anxanel. ['omonornyeckuil psa ankaHoB, o0mas (Gopmyna, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. PU3NUYECKUE CBOWMCTBA
aJIKaHOB.

XHWMUYECKHE CBOMCTBA AaJKAaHOB: pPEAKUUM 3aMENICHUs, H30MEpHU3allui,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOEHMSI M XHMMHMYECKHUX CBOMCTB MasbIX (LMKIONPONAH, LMUKIOOyTaH) H
OOBIYHBIX (LMKJIONEHTAH, LMKJIOTEKCAaH) LUKIOaIKaHOB. CHocOObl MOJy4YEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['oMmonornyeckuil psaj ajJkeHoB, oOmmias (Gopmysa, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYT alKeHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOHWTanel yriepoaa, 6- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIEHUS B O-TMOJOKEHUE
IIPU JIBOMHOMW CBS3W, MOJUMEpU3aUUU U OKucieHus. [IpaBuno MapkoBHMKOBA.
KauecTBeHHbIE peakliMi Ha JIBOHHYIO CBsI3b. CIIOCOOBI MOMYYEHUs U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIOCOOBI MOJTyYeHUs U MPUMEHEHHUE aJIKaJUeHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKUHOB, SP-
ruOpun3aims aTOMHBIX opOuTanei yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs, JUMEpU3aluud U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIoTHbIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBEHHBIE peaKIui Ha TPOHHYIO CB3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOIOB: PEaKIMU 3aMEIeHUsS] B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paJuKalie, PEaKUHH MPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenszona. [lpencraBneHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTHTENEH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpEe aJKWIbHBIX PaTUKajIoB, KapOOKCHIbHOH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH



XUMUYECKUX CBOUCTB cTupota. [lomumepusanus ctuposna. CriocoObl OTydeHHS U
MPUMEHEHUE apOMaTUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib U mpoAyKTsl ero nepepadotrku. CrocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pUDOPMUHT, HUPOIM3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU yTIIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymniy. JleiicTBue Ha TraJOoTr€HNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIEnNoud. B3auMoaencTBUE IUTaJIOTCHAIIKAHOB C MAarHueM M IIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUUYECKUX COCIMHCHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yriieBoJAOpPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa KaJjiis, B3aUMOJICUCTBUE AallETUJICHA C
aMMUa4YHBIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJa B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OTUJIEHA W
M3YUYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIACTMACC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaep:kamue opranHudecKue coelMHeHUS.

[Ipenenvubie ogHOaTOMHBIE CnUpPThHl. CTpoeHUE MOJIEKYN (Ha MpUMeEpe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKHUMH  KHUCJOTaMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XUMUYECKUX CBOMCTB.

MHoroatoMHbie CHUPTHI — ATUJICHIVIMKONbL W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIIOTAMH, KauyeCTBEHHAas peaklhsi Ha MHOTOATOMHbIC
cnupthl. [IpencraBieHue o MexaHM3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.



HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIMIBI U
OenzonbHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. GeHonpopmabaeTuaHas CMOIA.

KapOoHunbHbIE COETMHEHUS — JIbACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. ~XMUMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuu
npucoeguHeHus. OKUCIEHUE albJEeTU0B, KAYECTBEHHBIC PEAKIIUA HA abJETUIbI.
Cnoco0bl NOJy4eHUsI ¥ IPUMEHEHUE aIbJETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHCJIOT. BOJOpOIHBIE CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOWCTB MYypaBbHUHOW KHUCJIOTHL. [loHATHE O TPOW3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUcIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs H
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1ieiouHon cpene. OCOOCHHOCTH CBOMCTB JKHUPOB, COACPIKAIINX OCTATKU
HeTpeeTbHBIX JKUPHBIX KUCJIOT. JKUphI B IpUpo/IC.

MpbLT4 KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

OO61ast xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, TU-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMUYECKHE CBONCTBA TJIFOKO3bI: PEAKIIUU C YYaCTHEM CIIUPTOBBIX U aJIbJETHIHOM
Ipyni, CIOUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TOKO3bI, €€
3HAQYECHUE B KU3HEACATEIBHOCTH OpraHu3Ma. /[ucaxapuael: caxaposa, ManbTO3a U
JnaKkTo3a. BoccranaBinvBaromme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje u npumenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W nemnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U



HeJuTroNo3bl.  PU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAYEeCTBEHHash peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUAPOIU3, MOTydeHHue (UpoB 1eutono3bl. [loHsaTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ Tuapokcuaom meau(ll), Bzaumoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
denonb», «KapooHoBbie KUCTOTHI. CIIOXKHBIEC YDUPBD».

A30TcCoaep:xale OPraHnvecKne coeJuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crtpoenne moiekyn, oOmas (Gopmyina, U30Mepusi, HOMEHKIATypa U (pU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUeCKNX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJACHUCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHCJIOTOM.
CoJn aJIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwinHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoOJieKyJie aHuinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30a.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, anlaHuH. @Ou3nuecKkue CBOWCTBA AMHUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAINY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupoaHsie nonumepsl. IlepBuuHasi, BTOpUYHAA U TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX NPEBpALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JIeHATypamus OEIKOB IMPU HArpEeBaHWH, IBETHBIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepxkaiiue OpraHuYecKue COEIMHEHUSD) u «Pacno3HaBanue
OpTraHUYECKUX COCTUHEHUIN.



BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHAEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIIMIIEH,
MOJIUBUHWIXJIOPUJl, TOJUCTUPOJ, MOIUMETHIMETAKPUIIAT, MOJIUKApOOHATHI,
noJiMdTUICHTepeTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMH MPUPOJHBIX U HCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KaydyKOB, PEUICHHE SKCIEPUMEHTAIbHBIX 3amad 1o TeMme «Pacrno3naBaHue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MAacCOBBIM  [JIOJISIM  DJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYECKOro BEUIECTBA HAa OCHOBE €ro XMMHMUYECKHX CBOWCTB MJIM CIHOCOOOB
MOJIYYEHHUsI, OINpPENEIEHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICINPOBAHHUE.

®usuka: Marepusi, aroM, JJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.



buonorus: kmerka, opraHu3M, OdKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpOGHBIM THUI THTAHUSA, OpOKEHUE,
dboTocuHTE3, HbIXaHWE, OCJIKW, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

["'eorpadusi: moyie3HbIe HCKOMTaeMbIe, TOILINBO.

TexXHOJIOTHS: THIIEBbIC IPOIYKThI, OCHOBBI pPAMOHAIBHOTO ITHUTAHMUS,
MOJOIIIHE CPEJICTBA, MATEPUATBI M3 UCKYCCTBCHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(DUTYpaIlM HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHEl  CTPOEHUsT AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ TepuojaM. 3HA4YEHUE
nepuoauueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJECHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON CBsA3U. KparHeie cBsizu. BogoponHasi CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBarenb, JIMIaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUU.
[loHATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MOJIGKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTpOE€HUs.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTIOMIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMH PACTBOPOB:



MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBILIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTJEIbHBIX IIPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTeHHbIEC peakiuu. Katann3 u kaTannu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUecKoe paBHoBecue. KoHncTanTta
XUMHUUYECKOTO paBHOBecUs. DakTOpbl, BIUSIONIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTedb W BOCCTAaHOBUTENb. [lporiecchl OKUCIEHHS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENM W BOCCTAHOBUTEIU. MeETOH 3JIEKTPOHHOrO OalaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI) HHIUKATOPOB, M3Y4YCHUE BIIUSIHUS Pa3JIUUHBIX
(GakTOpOB Ha CKOPOCTh XWMHYECKOW PpEAKIMU ¢ TMOJOKEHHE XUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUecKue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH WM HEMETaJUIaMH, BOCCTaHOBUTEIbHBIE CBOWCTBA. ['mapuubl
TonIMBHBIE ATIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMHUYECKUEe CBOWCTBA. ['asioreHoBOAOpOAbl. BaxHeline KUCIOpoACcCOoaepKallre



COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajoreHoB. [I[puMeHeHre rajJoreHoB U UX COSUHEHMUIA.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcua cepsi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B TMpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUbl. OKCcHIbl a30Ta. A30THCTast U a30THAS
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenwe B mpupojsie, CHoCOOBl MOMydeHUs, (U3HUECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

Yrnepoa, HaxoXIeHHWE B NOpUpojae. AJUIOTPONHBIE  MOJIUDHUKAIUY.
duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Okcun kpemuusi(l1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne metamoB B [leprnoandeckoil cucteMe XUMMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JOYEK aTroMoB MeTauioB. OOrmue
dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHHe MeTaloB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramioB. CrnocoObl 3amuUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonuueckoit cucTemsl
XUMUYECKUX OJJeMeHTOB. Hartpwii w xkanuii: mnomydeHue, (U3NYECKHUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OoOmas xapakrepuctuka metaioB |IA-rpynmsr Ilepuonnyeckoit cucteMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlbUUi: TOJydyeHHue, (Qu3nYecKue u



XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeEIIeCTBA M €ro coeauHeHud. AMdorepHble CBOMCTBA OKCHUIA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeauHeHuil. OKCUbl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEINbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M €ro coequHeHuil. OKCupl,
ruapokcuanl u conu xeneza(ll) u xeneza(lll). [lonydyenue u npumMeHeHue xene3a
U €ro CILIaBOB.

du3nyYeCcKrne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHenuid. [lomydyenue n
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [IpuMenenue
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB M HX MpPEeBpallCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA W jKejie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AOMUHUS U IHUHKA C
pacTBOpaMM KHUCJIOT W IIEJIOUYeH, PellIeHHe AKCIEPUMEHTANbHBIX 3a/7a4 M0 TeMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lorsTue
O Hay4YHBIX MeToJaX TIO3HAHUS M METOJOJOTUM HAy4YHOTO MCCIIeI0BaHUS.
HayuHble NpUHIUITBEI OpraHu3aliil XUMHUYECKOTO IPOU3BOoACTBA. [I[poMBbIieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BENIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUUYECKOE 3arps3HEHHE OKPYKAIOLIEW Cpelbl U €ro MOCJEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.



XuMusi H 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus MWLM OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIE J00aBkU. Poiib xuMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTENBCTBE: BAXKHEUIIIME CTPOUTEIbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuUMHS B CEILCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepaMmHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIIECTBA B pPacTBOpe, JOJU BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MEXNpeaMETHBIX  CBS3ed TpH  M3ydyeHUM OOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mume ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHWE, HAYYHBIN (DaKT, THIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKaiys, MepuoIudHOCTh, HAOIIOICHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKICMHOBbIE KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAEMbIE, TOTLIIMBO,

pecypchl.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
nperaparoB, IIPOU3BOACTBO KOHCTPYKOHUMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcss B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MpPaBUJIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUH, OCO3HAHUSA TOTO, 4YTO JAHHBIE HAyKH €CTb pE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEYEeCTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied MpoecCuu U peann3alui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUATbHOM KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHM Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUN M YCTAHABIMBATHL MX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJEeHUS (MHAYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIbHBIC IPEACTABICHUS — XUMHYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4eOHBIX IO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUsI, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNMK, HEOOXOAUMOW [T  BBINOJTHEHHS YYE€OHBIX 3a1ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTro MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEATEILHOCTh, OMpenesas e€¢ Iead W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpPEIHEr0o OOIIEro o0pa30BaHUS BKIIOYAIOT CHEHU(PUICCKHE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C XUMuen. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA O0BEM, YIIEPOIHBIN CKeNeT, (yHKIMOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PEAKLUHUH, TEPMOAMHAMUYECKUX U KUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAXKHEWILIMX OpPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOH
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJICH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHUNA OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- M T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKJICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJy4YeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHJIa DKOJOTHYECKH I1eJIeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS U OOIIEeH KyJbTypbl 4YeElIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAUINYECKAsl pEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHUYECKON IUCCOLUUALMH, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BOXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUUYECKOrO 3aKoHa /[l
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—4ETBEPTOrO MNEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA IMOCPEICTBOM COCTABJIEHMS AJIEKTPOHHOIO OasiaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAsT KOHIEHTPAIUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3yYCHUE BIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4yHOi (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH WX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIIOJHEHUIO J1a0OPaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBOi MHPopManuu, IHTEepHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero 0;1 TPOILHBIE pﬁaKanecmae o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypeb
Pa3znea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoit . Teo
1.1 CTI;)Ol[el\I/I{Hl;I O%EaiizeciniiifglfHeng IXI M 8 Eubmorexa IIOK
' T https://m.edsoo0.ru/7f41837c
byrneposa
Hroro o pasneny 8
Paznea 2. Yraesogopoasl
21 [IpenenbHbIE YriIeBOAOPOIABI — AJTKAHBI, 5 bubnuorexa [JOK
' [UKIIOATKAHbI https://m.edsoo.ru/7f41837c
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnunoreka [JOK
' aJKaJUCHBI, QIKHHEI https://m.edso0.ru/7f41837¢
bu6mmoreka [IOK
2.3 ApomMaTudeckue yrieBoa0pos! (apeHsl) 8 https://m.edso0.ru/7f41837¢
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX 4 bubnmnoreka [JOK
' nepepaboTka https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.5 ["anoreHnpon3BOIHBIE YTIIEBOJAOPOAOB 4 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 35
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
bu6mmoreka [IOK
3.1 Crmpret. Deron 1 1 https://m.edsoo0.ru/7f41837c
KapOonunbpHbIe COeAMHEHNUS: abIETHIBI 1 bu6mmorekxa [IOK
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 21 1 https://m.edsoo.ru/7f41837c
a¢upsl. XKupbl
3.3 VriaeBoanl 9 1 bu6mmoreka [JOK
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Hroro no pazneny 41
Pasznea 4. A3oTconeprkaiye oOpraHudecKkue coe{uHeHust

4.1 AMuHEI. AMUHOKUCIIOTEL benku 12 Egggﬁﬁfggggﬁ}% 11837¢
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoOJIeKY/IsIpHBbIE COeIMHEHUS

5.1 BricokoMonekynsipHbIe COSIMHEHMS 6 BH6J_IHOTeKa LHOK

https://m.edso0.ru/7f41837c

Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 ‘
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11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypch
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH bubmmoreka [JOK
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9 0 0 https://m.edsoo.ru/7f41837c
anemeHToB 1. 1. Meneneena
19 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEILICCTB https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
13 XHMHICCKAC PCaKIIHH 19 1 3 https://m.edsoo.ru/7f41837c
Wroro mo pazmeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubmmoteka IIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/7f41837c
bu6nunorexa LIOK
2.2 Merauisi 23 1 2 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Meto/1bl TO3HAHUS B XUMHUHU. XUMHS U 9 0 0 bubnuoreka [{OK
' KU3Hb https://m.edsoo.ru/7f41837c
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema vooKa KOHquCTBEqaCOB I Hara DJIeKTpOHHbIe U (pPOBbIE
n/n yp Beero OHTPOJIbHBIE PAKTHYUCCKHE |\ avyennst  0GpasoBaTelbHBIE pecypebl
padoThI padoThI
[Ipenmer n 3}£aquHe Bu6morexa I[OK
1 gpraHquCKOH XIMAH, 5 1 0 0 https://lesson.academy-
PEICTABICHIE O MHOT00DpAsHH content.myschool.edu.ru/04/10
OpPraHUYECKUX COEAMHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa bubmmoreka [JOK
yriepoza (OCHOBHOE U https://lesson.academy-
2 BO30Y)KIEHHOE COCTOSTHMS). 1 0 0 content.myschool.edu.ru/04/10
BanenTHble BO3MOKHOCTH aTroma
yriepoaa
XuMuyeckas CBSI3b B bubnunoreka LIOK
OpPraHUYECKUX COSAUHECHUSX. https://lesson.academy-
3 MexaHu3Mbl 00pa30BaHUsI 1 0 0 content.myschool.edu.ru/04/10
KOBQJIEHTHOH CBSI3U, CIOCOOBI
pa3pbiBa CBA3EH
Teopus cTpoeHHs OpraHMYECKUX bubmorexa HOK
4 coeunenuii A. M. Byrneposa 1 0 0 https://lesson.academy:-
o content.myschool.edu.ru/04/10
Bunel usomepun: ctpykTypHas, bubmmnoreka [HOK
5 MPOCTPAHCTBEHHAs!. DJIEKTPOHHBIE 1 0 0 https://lesson.academy-
3¢ GeKTHI B MOJTEKYIax content.myschool.edu.ru/04/10
OpPraHUYECKUX COEANHEHUN
[IpencraBienue o Ki1accuPpUKaun bu6muoreka [JOK
6 U cucTeMaTh4ecKas HOMEHKIIaTypa 1 0 0 https://lesson.academy-
(IUPAC) oprann4eckux BeHIeCTB content.myschool.edu.ru/04/10
7 Krnaccudukanus peaxuuii B 1 bu6muoreka [JOK
OpPraHUYeCcKON XUMHUHU https://lesson.academy-
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CucreMmaruzanys 1 00001enme

bu6nmoreka [IOK

8 SHAKI 10 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
AJIKaHBI: TOMOJIOTHYECKHUH P, bu6nmoreka [IOK
obmrast popmysa, HOMEHKIATypa U https://lesson.academy-
9 H30MEPHSI, SIIEKTPOHHOE U content.myschool.edu.ru/04/10
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT
bubmuoreka [{OK
Du3nYeCKUue U XUMUICCKHEC _
10 CBONCTEA AIKANOB https://lesson.academy:-
content.myschool.edu.ru/04/10
HaxoxaeHne ankaHoB B IPUPO/IE. bu6nmorexa LIOK
11 CriocoOBbI MoTydeHHs 1 https://lesson.academy-
MIPUMEHEHHE AJIKaHOB content.myschool.edu.ru/04/10
[uknoankansl: oomas Gopmyia, Bbu6mmoteka [JOK
HOMEHKJIaTypa 1 U30Mepus, https://lesson.academy-
12 0COOCHHOCTH CTPOCHUSI U content.myschool.edu.ru/04/10
XUMHUYECKHUX CBOMCTB, CHOCOOBI
MOJTYYCHUS U TIPUMEHEHUE
Pemenue pacuéTHbIX 3a7a4 Ha bubmmnoreka HOK
OIIpeJIeIEHUe MOJIEKYIIIPHOM https://lesson.academy-
(bopMyJIBI OPraHUYECKOTO content.myschool.edu.ru/04/10
13 BEIIECTBA IO MAaCCOBELIM JOJISIM
aTOMOB 2JIEMEHTOB, BXOJISIINX B
ero coctaB. CucremaTu3amnus u
00001IeHNE 3HAHU TI0 TEME
AJIKEHBI: TOMOJIOTUYECKUH PSJI, but6mmorexa [IOK
obmas popmyina, HOMEHKIATYypa, https://lesson.academy-
14 JNIEKTPOHHOE M MPOCTPAHCTBEHHOE content.myschool.edu.ru/04/10
cTpoeHue Mosekyn. CTpyKTypHas
1 IIUC-TPaHC-U30MEPHS AITKEHOB
15 DOuU3nIecKrue 1 XUMHUYECKHUE but6mmorexa [IOK
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CBOMCTBA ajkeHoB. [TpaBuiio
MapkoBHHMKOBa

https://lesson.academy-
content.myschool.edu.ru/04/10

CriocoObI mostyueHust u

bubnunoreka LIOK

16 HpUMEHEHIE ATKEHOB https://lesson.academy-
content.myschool.edu.ru/04/10
[TpakTuyeckas padora Ne 1 o
17 teme "llonydyeHue sTuiieHa U
M3y4YEeHUE ero CBOMCTB"
Pemenne pacu€THbIX 3a1a4 Ha Bbu6moteka [JOK
18 OIpeJIeJIeHUuE MOJIEKYJIIPHOI https://lesson.academy-
(bopMyJIbI OPraHUYECKOTO content.myschool.edu.ru/04/10
BEILIECTBA
AnKanueHsbl: CONpsKEHHBIE, bu6nmorexa LIOK
19 M30JIMPOBAHHbIE, https://lesson.academy-
KyMyiupoBaHHble. OcoOeHHOCTH content.myschool.edu.ru/04/10
3JIEKTPOHHOTO CTPOEHUS
XUMHUYECKHE CBOMCTBA bubmmorexa [IOK
20 CONMPAKEHHDIX JHEHOB https://lesson.academy-
content.myschool.edu.ru/04/10
CrniocoOsl monyueHus: u bubmmorexa [IOK
21 https://lesson.academy-
TPUMCHCHHE aTKaICHOB content.myschool.edu.ru/04/10
AJIKMHBI: TOMOJIOTHYECKUH Psij, bu6nunorexa LIOK
obias popmyia, HOMEHKIATypa, https://lesson.academy-
22 3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE content.myschool.edu.ru/04/10
CTPOEHUE MOJICKYJI, (PU3UIECKHE
CBOICTBa
bubnunorexa LIOK
23 XUMHUYECKUE CBOMCTBA AIKHHOB https://lesson.academy-
content.myschool.edu.ru/04/10
KauecTBeHHBIE peaku Ha bubmorexa [IOK
24 https://lesson.academy-

TPOMHYIO CBS3b

content.myschool.edu.ru/04/10
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CriocoObl TTOTy4eHHS U

bub6nmoreka [IOK

25 HDHMEHOHIE MIKUHOB https://lesson.academy-
P content.myschool.edu.ru/04/10
N bu6nmoreka [IOK
Pemenue 3agad: pacu€rsl 1o ]
26 YPAaBHEHUIO XUMUYECKOU pEAKLINU https://lesson.academy-
content.myschool.edu.ru/04/10
7 CucreMmaruzanys 1 00001enme
3HaHUH MO TeMe
ApeHbl: TOMOJIOTUYECKUH Psigl, Bbu6moteka [JOK
obmast popmysia, HOMEHKJIATYpa. https://lesson.academy-
28 DJIEKTPOHHOE U content.myschool.edu.ru/04/10
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT O€H30J1a U TOIyOJIa, UX
(hu3UYeCcKre CBONCTBA
. bubmuoreka [{OK
XUMHYECKUE CBOMCTBA aPEHOB: .
29 PeaKIIM 3aMemeHs https://lesson.academy:-
content.myschool.edu.ru/04/10
XUMUYeCKHe CBOMCTBA apEHOB: bubnmnoreka HOK
30 peaxiuu MprucoeInHeHus, https://lesson.academy-
OKHCJICHHE TOMOJIOrOB OEH30I1a content.myschool.edu.ru/04/10
Oco0EeHHOCTH XUMHUYECKUX bubmmorexa LOK
31 CBOHCTE CTHpONA https://lesson.academy-
content.myschool.edu.ru/04/10
Pemenue pacuéTHbIX 3a7a4 Ha bubmmnoreka HOK
30 oTpesieNieHue MOJIEKYIIpHOU https://lesson.academy-
(bopMyJIBI OPraHUYECKOTO content.myschool.edu.ru/04/10
BEILIECTBA
CriocoOsl mostyueHus u bubmorexa HOK
33 HpUMeHEH} e apeHOB https://lesson.academy-
content.myschool.edu.ru/04/10
I'eneTnueckas CBA3b MEKIY bubmuotexa [IOK
34 pa3IMYHBIMH KJIaCCaMU https://lesson.academy-

YTJIEBOJIOPOJIOB

content.myschool.edu.ru/04/10
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Pacuérsl o ypaBHEHUAM
XUMHUYECKUX PEAKLUN.

bub6nmoreka [IOK
https://lesson.academy-

35 Cucremaruzanus u 006001eHne content.myschool.edu.ru/04/10
3HaHUM 110 TEME
[Tpuponusiii ra3. [lomytHbie bubmorexa LIOK

36 HeQTAHbIE rasE] ' https://lesson.academy-

content.myschool.edu.ru/04/10

KaMeHHbIi1 yrosib 1 IpoayKThl €10 bubmorexa [IOK

37 HepepaBoTiu https://lesson.academy-

content.myschool.edu.ru/04/10

Hed1p 1 ciocoOsI e€ Bbu6mmoteka [JOK

38 nepepadbotku. [IpumeHenue https://lesson.academy-
IPOJIYKTOB MepepadboTku HedTh content.myschool.edu.ru/04/10
I'enernueckas CBS3b MEXKAY Bbu6mmoteka [JOK

39 Pa3IUYHBIMH KJ1acCaMu https://lesson.academy-
YIIIEBOI0POIOB content.myschool.edu.ru/04/10
I"anorenonpounsBoaHbIE bubmuoreka [IOK

40 YIIIEBOOPOIOB: IIEKTPOHHOE https://lesson.academy-
CTPOCHHE; pEaKIUy 3aMeIICHUS content.myschool.edu.ru/04/10
rajoreHa
JlelicTBue mienoyeit Ha bubmuoreka [IOK
raJIOTeHITPOU3BOTHBIE. https://lesson.academy-

41 BzaumoneiicTue content.myschool.edu.ru/04/10
JUTaJIOTeHAIKAaHOB C MarHueM U
ITUHKOM
Cucrematusanusa 1 0000IIeHne

42 3HAHUHU IO pa3jeny
"VYrieBomopoasr"

43 KonTponbhas pabota no teme
"Yranesonpopoast"
[IpenenbHbIE OTHOATOMHBIE bu6nunorexa LIOK

44 CIIMPTHI: TOMOJIOTHYCCKHH PSII, https://lesson.academy-

ob1mast popmyna, CTpoeHue

content.myschool.edu.ru/04/10
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MOJIEKYJ1, U30MEpHs,
HOMEHKJIATypa, Ki1accupukamus,
(dusnueckue cBoicTBa

XUMHYECKHE CBOMCTBA bu6nmoreka [IOK
45 MpeIeIbHBIX OJJHOATOMHBIX https://lesson.academy-
CIIMPTOB content.myschool.edu.ru/04/10
CriocoObl TTOTy4eHHS U bubmuorexa [IOK
46 MIPUMEHEHHUE OJTHOATOMHBIX https://lesson.academy-
CIIUPTOB content.myschool.edu.ru/04/10
[IpocTeie 3¢upbl: HOMEHKIATYpa U bubnnorexa [JOK
47 HU30MEepHsi, 0COOCHHOCTH https://lesson.academy-
(U3HYECKUX ¥ XUMHYECKHX content.myschool.edu.ru/04/10
CBOWCTB
MHoroaTtoMHbI€ CIIUPTHI: Bbu6mmoteka [JOK
48 STUJICHIIMKOJIb U NIIMLEPHH, UX https://lesson.academy-
bu3MUecKre 1 XMMUYCCKHE content.myschool.edu.ru/04/10
CBOMCTBA
CriocoObl TTOTy4eHHS U bubmuoreka [IOK
49 MPUMEHEHHE MHOTOaTOMHBIX https://lesson.academy-
CIIUPTOB content.myschool.edu.ru/04/10
DEHOI: CTPOEHUE MOJIEKYJIBI, bubmuoreka [IOK
50 ¢du3nyeckre CBONCTBA. https://lesson.academy-
TokcuuHOCTh (eHoNa content.myschool.edu.ru/04/10
bu6mmoteka IIOK
51 Xumuueckue cBoicTBa (heHona https://lesson.academy-
content.myschool.edu.ru/04/10
but6mmorexa [IOK
CriocoObI nostyueHust u _
52 npuMenenne berHona https://lesson.academy-
content.myschool.edu.ru/04/10
[IpakTuueckas padora Ne 2.
53 Pemenne skcriepuMeHTaTBHBIX

3amad o teme "CrnupTel U
¢benomnsr"
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CucreMmaruzanys 1 00001enme

bub6nmoreka [IOK

54 SHAKII 10 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10

AJpneruapl 1 KETOHEBL: bu6nmoreka [IOK
JNEKTPOHHOE CTPOCHHE https://lesson.academy-

55 KapOOHHMILHOM TPYIIIIbI; content.myschool.edu.ru/04/10
TOMOJIOTHUYECKHUE PSJIbI, 001as
dbopmyna, uzomepus u
HOMCHKJIATypa
AJBIeruansl 1 KETOHBL: bubnunoreka LIOK

56 (u3HYeCKre CBOMCTBA; peaKiuu https://lesson.academy-
MPUCOSTUHCHUS content.myschool.edu.ru/04/10
Peakuym oxuciaeHus u bubnunoreka LIOK

57 Ka4eCTBCHHBIC PEAKIIMH https://lesson.academy-
aJIbJICTHJIOB ¥ KETOHOB content.myschool.edu.ru/04/10
CriocoOslI MoNTy4eHus alnbAeTHI0B bubmmorexa HOK

58 U KETOHOB https://lesson.academy-

content.myschool.edu.ru/04/10

OIHOOCHOBHBIE TIPE/IETbHbIE bubnnorexa [JOK

59 KapOOHOBBIE KUCIIOTHI, https://lesson.academy-
0COOEHHOCTH CTPOCHMS UX content.myschool.edu.ru/04/10
MOJICKYIT
N3omepust 1 HOMEHKIIaTypa bubmuoreka [JOK

60 KapOOHOBBIX KHCIIOT, UX https://lesson.academy-
¢bu3nueckue cBoiicTBa content.myschool.edu.ru/04/10
XUMUYECKUEe CBOMCTBA but6mmorexa [IOK

61 MpeieIbHBIX OJHOOCHOBHBIX https://lesson.academy-
KapOOHOBBIX KHCIIOT content.myschool.edu.ru/04/10
Oco6eHHOCTH CBOWCTB bubnuotexa [JOK

6 MYpaBbHUHOM KUCIIOTHI. https://lesson.academy-
Muoroo0pasue KapOOHOBBIX content.myschool.edu.ru/04/10
KHCIIOT

63 OCOoOEHHOCTH CBOMCTB: bubnunorexa LIOK
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HeMnpeeIbHbIX U apOMaTHYECKUX
KapOOHOBBIX, TUKaPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIINUX
KapOOHOBBIX KHUCJIOT

https://lesson.academy-
content.myschool.edu.ru/04/10

Ilonsrtue o IMPOU3BOJHBIX

bu6nmoreka [IOK

64 CADBOHOBLIX KHCIOT https://lesson.academy-
P content.myschool.edu.ru/04/10
bubnuoreka [{OK
CrniocoOsbl nostyueHus u _
65 MIPUMEHEHNE KapOOHOBBIX KUCIIOT https://lesson.academy-
content.myschool.edu.ru/04/10
Crnoxxubie 3GupsbL: bubnnoreka [JOK
66 TOMOJIOTHYECKHH Psijt, oOmmast https://lesson.academy:-
bopmyia, u3oMepus u content.myschool.edu.ru/04/10
HOMEHKJIaTypa
bubnunoreka LIOK
Ou3nyeckue 1 XUMHUIECKHE _
67 CBOFiCTBA SUPOB https://lesson.academy-
content.myschool.edu.ru/04/10
Pemenne pacu€THbIX 3a1a4: 110 bubmuorteka [IOK
YPaBHEHHIO XUMHUYECKOU pEaKInu, https://lesson.academy-
68 Ha OmnpezeNeHre MOJIEKYIIPHOM content.myschool.edu.ru/04/10
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA
[TpakTuueckast paborta Ne 3.
69 Pemenue skciepuMeHTAIbHBIX
3aja4 no Teme "KapOoHoBbIe
KUCNOThI. CioxHbIe Y3PUpHI"
but6mmorexa [IOK
Kupsri: ctpoenue, pusndeckue u _
70 XUMHUYECKHE CBOICTBA (THIPOIIU3) https://lesson.academy-
content.myschool.edu.ru/04/10
Oco0eHHOCTH CBOWCTB JKHUPOB, bubnuotexa [JOK
71 COJIEpIKaIINX OCTATKU https://lesson.academy-

HCIIPCACIIBHBIX KUPHBIX KHUCJIOT.

content.myschool.edu.ru/04/10
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2Kupsl B mpupoje

Mpu1a KaK cOJIM BBICITHX
KapOOHOBBIX KUCIIOT, HX MOIOIIIEEe

bu6nmoreka [IOK
https://lesson.academy-

72 nevictue. [Tonstue o content.myschool.edu.ru/04/10
CHHTETHYCCKUX MOFOIIUX
cpencrax (CMC)
I'eneTnueckas cBsI3b bu6nmoreka [IOK

73 YII€BOAOPOAOB U https://lesson.academy-
KHCIIOPOJICOACPIKAIINX content.myschool.edu.ru/04/10
OpraHUYECKUX BEUIECTB
Pacuérsl no ypaBHeHUsAM bubsmorexa [IOK

74 ngnqecmxyp S https://lesson.academy-

peardi content.myschool.edu.ru/04/10

CucremaTu3aius 1 0000IIeHNE

& 3HAHUM 1O TeMe
OO01mmas xapakTepuCcTHKa bubmmoreka [JOK

76 YTIEBOIOB U Ki1accuukarms https://lesson.academy-
yIJIEBOJIOB (MOHO-, IU- U content.myschool.edu.ru/04/10
TIOJIMCAXapUIb)
MoHocaxapuabl: pusnueckue bubmuoreka [IOK

77 CBOMCTBA U HAXOXIECHUE B https://lesson.academy-
npupoje content.myschool.edu.ru/04/10
[Ipumenenue riarKo3sl, eé bu6nunorexa LIOK

78 3HAYECHUE B KU3HEIECATEIbHOCTH https://lesson.academy-
opraHusma content.myschool.edu.ru/04/10
Jucaxapupl: caxapo3a, MajabTO3a bubmuorexa [IOK

79 u nakTo3a. Haxoxaenue B https://lesson.academy-
IPUPOJIe U IPUMEHEHUE content.myschool.edu.ru/04/10
JMCaXapuJiOB
[Tonucaxapuapl: cTpoeHue bubnuotexa [JOK

80 MaKpOMOJIeKyJ, (hu3nyeckue u https://lesson.academy-

XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE

content.myschool.edu.ru/04/10
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ITonstue 00 HNCKYCCTBCHHBIX

bub6nmoreka [IOK

81 BOLIOKHAX https://lesson.academy-
content.myschool.edu.ru/04/10
Pemenue pacyeTHbIX 3a/1a4 Ha bu6nmoreka [IOK
82 oTpe/ieNieHUE JT0JIA BBIXO/1a https://lesson.academy-
MIPOAYKTA PEaKIHH OT content.myschool.edu.ru/04/10
TEOPETUYECKH BO3MOKHOTO
83 CHCTellxlaTmaum 1 00001IeHE
3HAHUU N0 pa3aeny
KontponbHas paboTa mo teme
84 "Kucnopoacoaepxamue
OpraHUYeCKUE COCTUHEHUA"
AMuHBIL: K1accuduKarms, bu6nmorexa LIOK
CTPOEHHUE MOJIEKYJI, 001Ias https://lesson.academy-
85 bopmyina, uzomepus, content.myschool.edu.ru/04/10
HOMEHKJIaTypa 1 (pru3mueckue
CBOMCTBa
. bubmuoreka [IOK
XUMUYECKHE CBOMCTBA .
86 AT ATHIECKIX AMUHOB https://lesson.academy-
content.myschool.edu.ru/04/10
AHWINH: CTPOEHNE aHWIINHA, bubmmnoreka HOK
87 0COOEHHOCTH XHUMUYECKUX https://lesson.academy-
CBOWCTB aHUJIMHA content.myschool.edu.ru/04/10
CriocoObl TTOTy4eHUS U bubmuoreka [IOK
88 IpUMEHEeHHE an(paTHUECKUX https://lesson.academy-
AMHHOB content.myschool.edu.ru/04/10
AMUHOKHUCIIOTBI: HOMEHKJIATypa U bu6muoreka [JOK
89 nu3zomepusi, puznyeckue cBoicTBa. https://lesson.academy-
OTenbHbIE TPEACTABUTENHN Ol content.myschool.edu.ru/04/10
AMHHOKHUCIIOT
XHWMHUYECKHE CBOMCTBA bu6nunorexa LIOK
90 AMHUHOKHUCIIOT, UX OMOJIOTMYECKOE https://lesson.academy-

3HAUYCHUE aMUHOKHUCIIOT. CHHTE3 U

content.myschool.edu.ru/04/10
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THAPOJIN3 IENTHI0B

benku kak npupoHbIe TOTUMEPHI;

bu6nmoreka [IOK

91 CIDVKTVDEL GEllKOR https://lesson.academy-
PYKLYP content.myschool.edu.ru/04/10
bu6nmoreka [IOK
92 XHUMHUYECKHE CBOMCTBA OCIKOB https://lesson.academy-
content.myschool.edu.ru/04/10
A3zoTcoaepkaliue bu6nmoreka [IOK
TeTEPOIMKINYCCKHE COCAMHEHUSI. https://lesson.academy-
93
HykJienHOBBIE KHCIIOTBI: COCTaB, content.myschool.edu.ru/04/10
CTPOCHHE U OMOJIOTHYECKAsl POJTh
[IpakTuueckas padota Ne 4.
94 Pemenue skciepuMeHTAIbHBIX
3a/1a4 o Teme "A3oTcoaepiKanine
OpraHUYeCKUE COCTUHEHUA"
[IpakTuueckas padota Ne 5.
95 Pemenne skcriepuMeHTaTbHBIX
3aja4 1o treme "Pacro3HaBanne
OpraHUYEeCKUX COeTMHEHUM"
KonTponbHas pabota mo teme
96 " A30TCoIepIKaIie OpraHnIecKue
coeauHeHus"
OCHOBHBIE TOHSATUSI XUMUHU bubnuoreka [{OK
BBICOKOMOJIEKYJISIPHBIX https://lesson.academy-
97 COEIUHEHNI U METOIBI UX CUHTE3A content.myschool.edu.ru/04/10
—IIOTMMEPHU3aANNS U
MMOJIUKOHICHCAIIHS
bubnunorexa LIOK
[Inactmaccel. YTtunusamus u _
98 HepepaboTKa IIACTHKa https://lesson.academy-
content.myschool.edu.ru/04/10
DnacToMepbl: HaTypallbHbII bubmorexa HOK
99 https://lesson.academy-

CUHTCTUYCCKUC KAYTYyKHU. Pe3una

content.myschool.edu.ru/04/10
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100

101

Bonokna: HatypanbHble,

HCKYCCTBCHHBIC, CHHTCTUYCCKUC.

HOJ'H/IMepBI CcrienuaJIbHOro
Ha3sHa4YCHUA

[TpakTuyeckas padora Ne 6.
Pemenue skciepuMeHTATbHBIX
3aja4 1o teme "Pacno3HaBaHue
IIACTMACC U BOJIOKOH"

bub6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10

102

O00011IeHIE U CUCTEMATU3AIUS
M3yYEHHOTO MaTepHalia 1o Teme
"BpicOKOMONEKYISIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KJIACC

KoaunuecTBO 4acos

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
bubnunorexa LIOK
AtoMm. CocTaB aTOMHBIX sJIEp.
1 x ccxutii snement. M30to 1 https://lesson.academy-
UMHUYECKUI DIIEMEHT. TOIIBI
content.myschool.edu.ru/04/11
CTpoeHune dIEKTPOHHBIX 000JI0UEK bubmorexa HOK
2 . f o AHTO P o aena 1 https://lesson.academy-
TOMOB, KBAHTOBBIE YHUCII
content.myschool.edu.ru/04/11
bubnuoreka [IOK
Kiaccudukanms XuMuaeckux
3 DIIEMEHTOB (S d-, f-amemenTBI) 1 https://lesson.academy-
P G content.myschool.edu.ru/04/11
Pacripenienenue 31eKTPOHOB 110 bubmorexa HOK
4 aTOMiL)IIM U P 1 https://lesson.academy-
P content.myschool.edu.ru/04/11
DneKTpOHHbIE KOHPUTYpaIUU bubmuoreka [IOK
5 ATOMOB AJIEMEHTOB B OCHOBHOM U 1 https://lesson.academy-
BO30YKIEHHOM COCTOSTHHH content.myschool.edu.ru/04/11
AIEKTPO - . bubnuoreka [{OK
JIEKTPOHHBIE KOH(PUT 15071
6 HOHOBpiBneKT 00TpH ZIT)leLHOCTL . https://lesson.academy-
’ poOTpHLL content.myschool.edu.ru/04/11
[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema bubnunorexa LIOK
7 xumuueckux snemeHToB J1. U. 1 https://lesson.academy-

MenpeneeBa, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS

content.myschool.edu.ru/04/11
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aTOMOB

3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XMMHYECKHUX 3JICMECHTOB U

bubnunorexa LIOK

8 00pa3yeMbIX UMH MTPOCTHIX U https://lesson.academy-
CJIOKHBIX BEIIECTB TI0 TPYIIIaM U content.myschool.edu.ru/04/11
nepuoiam

bub6nmoreka [IOK
Cucremaru3anus U 0000IICHUE
9 SHAHMH 1O TeMe https://lesson.academy-
content.myschool.edu.ru/04/11
Buapl xumuyeckoit cBs3u.
MexaHu3mbl 00pa3oBaHUS bubnnorexa [JOK

10 KOBaJICHTHOM CBs3H. BogopoaHas https://lesson.academy-

CBs13b. MEXMOJIEKYIISIpHBIC content.myschool.edu.ru/04/11
B3aMMO/ICHCTBUS
BaneHTHOCTb U BaJIeHTHBIE Bumorexa 1IOK

11 BO3MO)KHOCTVH aToMOoB. CBA3b https://lesson.academy-
DACKTPOHION CTPYICTYPHI MOTIEIYT content.myschool.edu.ru/04/11
C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX bubnnorexa [JOK

12 COCJIMHCHHSX: COCTaB U https://lesson.academy-
HOMEHKJIaTypa content.myschool.edu.ru/04/11
BemecTBa MOJIEKYIISIPHOTO U BuGnmorexa LIOK

13 I;GMOHeKyMp HOLO CTPOCHI. https://lesson.academy-

HHHVKPHCTMHH%CKHX peHIeTox content.myschool.edu.ru/04/11
Y CBOMCTBA BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX. bubnuotexa [JOK
14 [IpencraBiaeHre 0 KOJIOUIHBIX https://lesson.academy-

pacTBopax

content.myschool.edu.ru/04/11
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HcrrHHBIE paCTBOPSI:
HACBIILEHHBIC U HECHACHIILICHHBIE,

bu6nunorexa LIOK

15 https://lesson.academy-
PACTEOPIMOUTD. content.myschool.edu.ru/04/11
Kpucrannoruapatsl

bubnunoreka LIOK
CriocoObI BIpaKeHHUs

16 https://lesson.academy-
KOHHCHTPALTH pactBopon content.myschool.edu.ru/04/11
PCHIGHI/IUC "3a11aq C UCTIOJIh30BAHUEM BuGmorexa LOK

17 HOTIATHI “MaceoBas A0 ; https://lesson.academy-
}?aCTBOP CHHOTO Betliectpa ; content.myschool.edu.ru/04/11

MOJIIpHAasA KOHUCHTpAa A
Krnaccudukanus 1 HOMEHKIATypa bubmroreia OK

18 HEOPrAHIECKIIX BOLECTE https://lesson.academy:-

content.myschool.edu.ru/04/11

19 CucremaTu3anus 1 00001IeHNE
3HAHUU TIO TeMe
KonTponbHas padoTa no temam
"CtpoeHue aToma.

[Iepuoanueckuii 3aKOH U
20 [Tepuoanueckast cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpneneesa", "Crpoenue
BemiecTBa. MHOTrooOpasue
BemiecTs”
Krnaccudukanus XuMuueckux
peakluil B HEOPraHUYECKON U bubmuorexa [IOK
21 OpPraHUYeCKON XUMHHU. 3aKOH https://lesson.academy-

COXpaHEHUs MaCChI BEUIECTB;
3aKOH COXPaHEHUs U IPEBPALLECHUS

content.myschool.edu.ru/04/11
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OHCPIUH MPHU XUMHYCCKUX
peaKknusax

TemoBbie 3P HEKTH XUMUYECKUX

bubnunorexa LIOK

22 peakmmii. TepMoxuMudeckue https://lesson.academy-
YpaBHEHHS content.myschool.edu.ru/04/11
Brruuciienus mo ypaBHEHUSIM bubmuorexa [JOK

23 XUMHAYECKHMX PeaKIuil 1 https://lesson.academy-
TEPMOXHMHUYECKUM YPaBHEHUSIM content.myschool.edu.ru/04/11
C"KopOCTL XUMHUYECKOHN peakinu, BuGmorexa LOK

24 €€ 3aBUCUMOCTD OT Pa3IUYHbIX https://lesson.academy-
Gaicropos. Karaus u content.myschool.edu.ru/04/11
KaTaJan3aTophI
['oMorenHsbIe U reTeporeHHbIC bubamorexa [OK

25 https://lesson.academy-
pealti content.myschool.edu.ru/04/11
[Ipaktrueckas padota Ne 1 mo

26 teMe "BnusHue pa3nuyHbIx
(hakTOpOB HA CKOPOCTH
XUMHUYECKOM peakuun"

bubmmoteka IIOK
' content.myschool.edu.ru/04/11
[IpakTuueckas paborta Ne 2 o

28 teMe "BnusHue pa3nuyHbIX
(hakTOpPOB HA TIOJIOKEHHUE
XUMHYECKOTO paBHOBECUSA"

29 DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. bubnmnorexa [JOK

CunbHBIC U c1a0ble SJICKTPOJIUTHI.

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

CreneHp IUCCONUaAN

content.myschool.edu.ru/04/11

HoHHOE pou3BeIcHUE BOIBI.
Cpena BOJHBIX pacTBOPOB.

bubnunorexa LIOK

30 Botopoaubiit nokasarens (pH) https://lesson.academy-
content.myschool.edu.ru/04/11
pacTtBopa
I'maponus cosneit. Peakiuu, bu6nuoreka [IOK
31 [IPOTEKAIOIINE B PaCTBOPAX https://lesson.academy-
AJIEKTPOJIMTOB content.myschool.edu.ru/04/11
[IpakTuueckas pabora Ne 3 o
32 TeMe "XUMHUUYECKHE PEeaKIuu B
pacTBOpax 3JAEKTPOIUTOB"
OKHCIUTEITBHO- BuGmiorexa LIOK
33 Bg;i;i;ﬁ;:ii::ﬁ;i?;i“’ https://lesson.academy-
content.myschool.edu.ru/04/11
BOCCTaHOBUTEIIN
Mertoa 371eKTPOHHOTO (2JIEKTOHHO- bubamorexa LOK
34 HoHHOTO) Ganarca https://lesson.academy-
content.myschool.edu.ru/04/11
DNEKTPOJIN3 PAaCTBOPOB U bubnuorexa LOK
35 PACILIABOB BELLECTB https://lesson.academy-
content.myschool.edu.ru/04/11
bu6nmorexa LIOK
36 Pemenne 3a1a4 pa3nudyHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
37 Pemenue 3a1au mo reme
«XUMHUYECKUE PEAKITHI
38 Cucrematusanusa 1 0000IIeHne

3HAHUH 110 TeMe " XUMUYECKUE
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peakuuun"

KonTponbhas pabota no teme

39 n n
XUMHUYECKUE PEAKIUU
ITonoxeHue HEMETAIIOB B
Ilepnonnyeckoii cucreme
PHOA bu6nmorexa [IOK
XAUMHYECKUX djeMeHToB /I, 1.
40 https://lesson.academy-
MenaeneeBa 1 0COOEHHOCTHU
content.myschool.edu.ru/04/11
cTpoeHus ux aromoB. Guznyeckue
CBOMCTBA HEMETAIIOB
Annorponus HeMeTauIoB (Ha bubnnorexa [JOK
41 pUMepe KHUCIOPO/Ia, CePBI, https://lesson.academy-
docdopa u yraepona) content.myschool.edu.ru/04/11
Bonopon: nonydenue, puznueckue bubmmorexa [IOK
42 u xihfnjécxney:BoﬁCT’Ba I'unpuner https://lesson.academy-
- HAPHA content.myschool.edu.ru/04/11
T"anorensl: HaX0XKICHUE B
IIPHUPOJIE cnoco61fnon E€HUS bubmorexa HOK
43 (bi:*.iq)elc;me i XHMquC};e ’ https://lesson.academy-
. content.myschool.edu.ru/04/11
CBOMCTBa
lNanorenoBonoponasl. Baxxnenmue bubmuoreka [IOK
44 KHCJIOPOICOAEpIKaIIne https://lesson.academy-
COEIUHEHHS TaJIOTCHOB content.myschool.edu.ru/04/11
JIabopaTopHbIe U MPOMBIILIEHHBIE
cnoccf)6m rrl)on eHI/IIZ{ rajJoreHoB bubmorexa OK
45 - HMeHeHHe};qworeHOB i ’ https://lesson.academy-
P . content.myschool.edu.ru/04/11
COeIUHEHNI
46 [TpakTuyeckas pabora Ne 4.

Pemenue SKCIICPUMCHTAIIBHBIX
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3azad4 o teme "l"anmoreusr"”

Kucnopon: nabopatopHsie 1
MIPOMBIIIJICHHBIE CITOCOOBI

bubnunorexa LIOK

47 MOJy4YeHus1, PU3NIECKUE U https://lesson.academy-
XUMHYECKHEe CcBOMcTBa. O30H. content.myschool.edu.ru/04/11
IIpuMeHeHne Kucnopoaa u 030Ha

bub6nmoreka [IOK

48 OKCH/IBI ¥ TICPOKCH/IBI https://lesson.academy-
content.myschool.edu.ru/04/11
bubnuoreka [IOK

49 Pemenue 3a1a4 pa3andyHbIX THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11
Cepa: Hax0JIeHUE B IPUPOJIE, bubnnorexa [JOK

50 CIIOCOOBI OTYYCHUS, PU3UICCKUE https://lesson.academy-

Y XUMHYECKHE CBOMCTBA content.myschool.edu.ru/04/11
bubmmoreka IIOK

51 CepoBo1opo/1, cyabhuabl https://lesson.academy-

content.myschool.edu.ru/04/11
Kucnoponconepxaniue bubmmnoreka HOK

52 coeauHeHus cepbl. OCOOEHHOCTH https://lesson.academy-
CBOMCTB CEPHOIl KHCIIOTHI content.myschool.edu.ru/04/11
ITpakTuyeckas pabora Ne 5.

53 Pemenne skcriepuMeHTATBHBIX
3amad o Teme "Cepa u eé
coenuuenus"

A30T: HaXOXJACHUE B IPUPOJIE, bubmmoreka [JOK
54 CHOoCOOBI MOMy4YeHUs, PU3nIecKue https://lesson.academy-

1 XMMHYECKHE CBOMCTRBA. AMMI/IaK,

content.myschool.edu.ru/04/11
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HUTPUBL

Kucnopoaconepxariue bubnmoreka [IOK
55 coenuHaenns azora. OcoOeHHOCTH https://lesson.academy-
CBOWCTB a30THOM KUCIIOTHI content.myschool.edu.ru/04/11
bu6nmoteka [IOK
[IpuMeneHnue a3ora u ero
>0 COCTMHEHUI. A30THBIC YA0OpEHUS https://lesson.academy-
' content.myschool.edu.ru/04/11
docdop: HaAXOXKICHUE B PUPOJIC, BuGmmorexa LIOK
57 CHOCO6LIHOqueH??,@HSHHCCKHG https://lesson.academy-
1 XHMIHCCIHE CBOMCTRA. content.myschool.edu.ru/04/11
dochuast u hochun
Oxcunst hocdopa, bubmmoreka [JOK
58 dochopcoaepKaIre KUCIOTHI. https://lesson.academy-
Conu dochopHOil KUCIOTHI content.myschool.edu.ru/04/11
[Tpumenenue pocdopa u ero bubmuoteka [IOK
59 coeaunenuit. dochopubie https://lesson.academy-
ynoOpeHus content.myschool.edu.ru/04/11
[TpakTuueckas paborta Ne 6.
Pemenue skcriepuMeHTATEHBIX
60
3aja4 1o reme "A30t u dpocdop u
X COeTUHCHUS"
Yrneposa: HaxoXJIeHHE B anPone, BuGmmorexa LIOK
61 ;iﬁﬁiifiiﬁ:ﬁizm https://lesson.academy-
. content.myschool.edu.ru/04/11
CBOWCTBA, TPUMECHCHUE
Oxcun yrnepona(ll), oxcun bubmuoreka [{OK
62 yrnepona(lV), yroiapHas kuciaora u https://lesson.academy-

eé conu

content.myschool.edu.ru/04/11
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bubnunorexa LIOK

63 Perrenue 3a1a4 pa3InyHbIX THIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
Kpemuuii: HaxOXIeHUE B IPUPOJE, Bbu6muotexa [JOK
64 CHIO0COOBI TOTy4YeHUS, PU3UIEeCKIe https://lesson.academy-
Y XUMHYECKHE CBOMCTBA content.myschool.edu.ru/04/11
Oxcupn kpemuusi(1V), kpeMHueBas bubmmorexa LIOK
65 CHCIOTA. CHUHKATEL https://lesson.academy-
’ content.myschool.edu.ru/04/11
[IpyuMeHeHnEe KpEMHHUS U €TO bubnnorexa [JOK
66 coenuHenuii. CTekio, ero https://lesson.academy-
MOJTyYCHHE, BUJIbI CTCKIIA content.myschool.edu.ru/04/11
bubnuoreka [{OK
67 Pemenue 3a1a4 pa3andyHbIX THIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
68 Cucrematusanusa 1 0000IIeHe
3HaHui mo reme "Hemeraminr"
69 KonTponbHas pabota mo teme
"HemeTamer"
AHanu3 pe3yabTaToB KOHTPOJbHON bubmoreia OK
70 paGOTEL KOppEKILH OIIHGOK https://lesson.academy-
’ content.myschool.edu.ru/04/11
ITonoxxenre MeTaIoB B
[Tepuoanueckoit cucreme Bu6miorexa [IOK
71 XHMHTHCCII SJICMEHTOB. https://lesson.academy-

OcoOeHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

content.myschool.edu.ru/04/11
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OO6mue ¢puznyecKkrue CBOMCTBa

bubnunorexa LIOK

72 MeTauioB. [IpuMeHeHe METaLIOB 1 https://lesson.academy-
B OBITY ¥ TEXHHKE content.myschool.edu.ru/04/11
CmaBsl MetauioB. Kopposust bubmmorexa [IOK
73 1 https://lesson.academy-
METAILIo content.myschool.edu.ru/04/11
DIIEKTPOXUMHUYECKUH P
74 HanpspkeHui Metaiios. O0mue 1
CHIOCOOBI TIOJTYYSHUST METAJUIOB
OO01mas xapakTepucTUKa METalIOB
|A-rpynmst [Teproaunueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB. bubnnoreka [JOK
75 Hatpuit u kasnwuii: nmoay4deHue, 1 https://lesson.academy-
bu3MUeCcKre 1 XUMUYCCKHE content.myschool.edu.ru/04/11
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COESIUHECHUN
OO1as xapakTepucTUKa METalIOB
IlA-rpynnsl [leproanueckoit
CHUCTEMbI XUMHUYCCKHX DJIEMECHTOB. bubmmoteka IIOK
76 Maruuit 1 KaJbluii: ToJIy4YeHue, 1 https://lesson.academy-
bu3MUecKre 1 XUMUYECKHE content.myschool.edu.ru/04/11
CBOMCTBA, MPUMEHEHUE TIPOCTHIX
BEIIECTB U UX COSIMHEHUIA
. . but6mmorexa [IOK
JKécTkoCTh BOMBI H CIIOCOOEI €€
77 yeTpasers 1 https://lesson.academy-
content.myschool.edu.ru/04/11
AJIOMUHUI: TIOTy4YeHHeE, bu6muoreka [JOK
78 bu3nyecKre U XUMHUECKUE 1 https://lesson.academy-

CBOMCTBA, IPUMEHEHNE

content.myschool.edu.ru/04/11
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AMpoTepHbIE CBOIICTBA OKCHJIA U
THIPOKCHIA ATIOMUHNS,

bu6nunorexa LIOK

79 https://lesson.academy-
THIPOKCOKOMITJIEKCHI aJTFIOMHHUS,
P content.myschool.edu.ru/04/11
WX IPUMCHEHHUE
[IpakTuueckas padora Ne 7.
p P bubnunorexa LIOK
Pemenne skciepuMEHTAIBHBIX
80 "™ https://lesson.academy-
3a71a4 1o TeMe "MeTasibl INIaBHBIX
Y content.myschool.edu.ru/04/11
MOATPYIII
OO0m1as xapakTepUCTHKA METAJIIIOB
5 Parcrep ® ) Bbu6moteka [JOK
IMOOOYHBIX IO n (b-rpynn
81 - Fupyn Py https://lesson.academy-
€pPUOJINYECCKON CUCTEMBI
P content.myschool.edu.ru/04/11
XAMHUYECKHX DJIEMEHTOB
du3nueckre U XUMUYCCKHE
82 CBOICTBa XpOMa U €ro
COCIMHECHHH, UX TPUMEHEHUE
Baxwneiinine coeTuHEHUS bu6nmorexa LIOK
83 Mmaprasua. [lepmanranar xanus, https://lesson.academy-
€ro OKHCIUTENBHBIE CBOMCTBA content.myschool.edu.ru/04/11
DOu3nIecKnue U XUMUYCCKHUE
. bubmuorexa [{OK
CBOICTBA Kejie3a U €T0
84 . T https://lesson.academy-
coeauHennii. [Tomydyenue u
v content.myschool.edu.ru/04/11
MIPUMEHEHHE CIIJIABOB XKeje3a
du3znueckrue U XUMHUUECKHUE bubnunorexa LIOK
85 CBOMCTBA MeIH U €€ COeTUHEHNUH, https://lesson.academy-
UX MPUMEHEHHE content.myschool.edu.ru/04/11
dusnyeckne U XUMUYECKHE
N but6mmorexa [IOK
CBOICTBA IIMHKA U €ro
86 https://lesson.academy-

COCﬂHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,[[pOKCOKOMHJICKCBI OHMHKa

content.myschool.edu.ru/04/11
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[TpakTuyeckas padora Ne 8.
Pemenue sxcriepuMeHTaIBHBIX

bu6nunorexa LIOK

87 sanas 110 Teme "MeTans https://lesson.academy-
content.myschool.edu.ru/04/11
MOOOYHBIX MOATPYIIT"
bubnunoreka LIOK
88 Pemenue 3a1a4 pa3nuIHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
O06o01IeHre U cHCTeMaTH3aIs
89 M3Y4EHHOT'0 MaTepHaia 1o Teme
"Meramib"
bubnuoreka [{OK
KonTponbnas pabota mo teme
90 . https://lesson.academy-
content.myschool.edu.ru/04/11
o1 AHanu3 pe3yapTaToB KOHTPOJbHON
paboThI, KOPPEKIHUS OMINOOK
Ponws xumun B obecrieueHun
YCTOMYHMBOTO Pa3BUTHUSA
92 yenoseuecTBa. [lonsaTue o
HAyYHBIX METOJaX UCCIIEIOBAHUS
BEILIECTB
HaydHble MpUHITUITBI OpTaHU3AIAH BuGmorexa LIOK
93 XUMIHCCKOTO HPOH3BONCTBA. https://lesson.academy-
content.myschool.edu.ru/04/11
04 [IpoMmbIeHHbIe CTIOCOObI
MOJIyYEHUsI BaKHEHIIINX BEIIECTB
95 XUMUYECKOe 3arpsi3HeHne bu6muoreka [JOK

OKpY>KaroIlel CpeJibl U €ro

https://lesson.academy-
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IIOCICACTBUA

content.myschool.edu.ru/04/11

XuUMHS U 30pPOBbE YEIIOBEKA.

bubnmoreka [IOK

96 JekapeTBenHBIe cpescTBa 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Sy — bu6nmorexa [IOK
97 1 https://lesson.academy-
content.myschool.edu.ru/04/11
08 Pose xumuu B o0ecieueHun 1
MUIIEBONA 0€30aCHOCTHA
Kocmernueckue u napdromepHbie Bubmmorexa OK
99 cpescTra. Bsrosas i 1 https://lesson.academy-
content.myschool.edu.ru/04/11
XUMUS B CTPOUTEIIHCTBE. Bbu6mmoteka [JOK
100 Baxxneiime cTpouTebHbIC U 1 https://lesson.academy-
KOHCTPYKIIMOHHBIE MAaTepUAIIBI content.myschool.edu.ru/04/11
XHMHS B CEIIBCKOM XO3SICTBE. bu6nmorexa LIOK
101 OpraHuyeckre U MUHEpaJIbHbIE 1 https://lesson.academy-
ynoOpeHus content.myschool.edu.ru/04/11
102 Htoroseiit ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 10 xnacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
JIéskun A.H., AkiinonepHoe obmiecTBo «M3aaTeancTBo
«ITpocsemieHue»

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WU.I'., Cankos C.A.,
JI€skunH A.H., AkiinonepHoe o01iecTBo «M31aTenbeTBo
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Ta6puensn O.C. Xumua. 10 xmacc: ydeOd. mocobue s
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HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

1. bubmmoteka udpoBoro 00pa3oBa-TeJIHLHOTO KOHTEHTA
https://lesson.edu.ru/04/08

2. 00O SKmnacc https://www.yaklass.ru/

3. DOraAoy JI10 AxaneMus MuHnpocseneHus Poccun
https://apkpro.ru/

4. WsnmarennctBo «IIpocsemenue» https://iyazyki.ru/

5. 000 «®usukon JIad» https://physicon.ru/platforma-oblako-znanij
6. 00O «Doxchopa»
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https://foxford.ru/?utm referrer=https%3A%2F%2Fyandex.ru%2F
7. OI'BHY «MCPO» https://instrao.ru/

OuenuBanue pe3yibTaTOB 00y4eHHUs 10 XUMHH
1. OuennBaHMe yCTHOIO OTBeTa
«S»: +  J1aH NOJHBIA U IPABUIBHBIA OTBET HA OCHOBAHUM M3YYEHHBIX TEOPHUH,
MaTrepua U3JI0KEH B ONPEAEICHHON JJOTHYECKON IIOCIIEI0BATEIbHOCTH,
JIUTEPATYPHBIM S3bIKOM,
OTBET CAMOCTOSTEIIbHBIN.
«4»: - JaH NOJHBIA U IPaBUIIbHBIA OTBET HA OCHOBAaHUM U3YYECHHBIX TEOPHH,
MaTrepua U3JI0KEH B ONPEEICHHON ITOCIIEI0BATEIbHOCTH,
JIONYLIeHbI 2-3 HECYIECTBEHHbIE OIINOKH, UCIIPABICHHBIE 10 TPEOOBAHUIO
YUYUTENS, I JAHHETIOJIHBIN U HEYETKUI OTBET.

3 - JIaH TIOJIHBIM OTBET, HO MPHU STOM JAOMYIIEHAa CYIIECTBEHHAs OLINOKa WM
OTBET HEIMOJHBIN,ITOCTPOEH HECBI3ZHO.
«2»: - 0oTBeT OOHAPYXKMBAET HEMOHMMAaHHE OCHOBHOTO COZIEpaHMs y4eOHOTO MaTepuia,

AONYIICHBI CYIICCTBCHHBLIC OHII/I6KI/I, KOTOPBIC YU-CA HC MOKCT UCHIPABUTH IIPHU
HaBOAAIIUX BOIIPOCAXYUUTCIIA.
2. OHeHHBaHHe yMe}mﬁ peuiaTtsb 3aaa4u

«S»: - B JIOTUYCCKOM PACCYXKJICHHNU U PCUHICHUN HET OHII/I6OK,
3aj1a4ya perieHa pauoHATBHBIM CIIOCOO0M.
«4»: - B JIOTHYECKOM PACCYKICHUU M PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, IPU

9TOM 3aJlaya pPellieHa,HO HE PallMOHAIBHBIM CIIOCO00M,
JOMYIIEHO He 6oJiee IBYX HECYIECTBEHHBIX OLITHOOK.
«3»: - BIIOTHYECKOM PAaCCYXJIECHUU HET CYIIECTBEHHBIX OIINOOK,
JIOMyCKAETCsl CYIIECTBEHHAs OLIMOKa B MAaTEMaTUYECKUX pacyeTax.
«2»:°  MMEIOTCS CYIIECTBEHHbIE OIIMOKH B JIOTHYECKOM PACCYKIEHUU U PEIICHUU.
3. OneHuBaHMe IKCMEPUMEHTAJILHBIX YMeHHIi (B mpoiecce
BBINOJIHEHHUS IPAKTHYECKUXPA0OT 10 MHCTPYKIUH).
«S»: - paboTa BBINOJHEHA MMOJIHOCTBIO, C/IEIaHbl IPABUJIbHbIE HAOJIOJICHUS U BBIBOJIBI,
9KCIIEPUMEHT OCYUIECTBJIEH IO IJIaHy, C Y4Y€TOM TEXHUKH O€30MacHOCTH H
IpaBuiI paboTHI ¢ BElIECTBAaMH U IpUOOpamu,
IPOSIBJIIEHBl OPraHU3ALMOHHO-TPY/IOBbIE YMEHMS (TOAJEP>KUBACTCS YHUCTOTA
paboyero mMecra , MOPSIIOK HA CTOJIE, SKOHOMHO HCIIOIb3YIOTCSI pEaKTUBBI).
«4»: - paboTa BBHINOJHEHA, CJAENAaHbl TNPABUIbHbIE HAOMIONEHUS U  BBIBOJBL:
HKCIEPUMEHT BBIIIOJIHEH HEMOJHO WIM HaOJI0JAI0TCA HECYLIECTBEHHBbIE OINMOKU B
paboTe ¢ BeuiecTBaMu U MpUOOpaMH.
«3»: - OTBET HEMOJIHBINA, paboTa BHINOJIHEHA MPAaBHWJIBHO HE MEHEE YeM HaIOJOBUHY


https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F
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JOMyIIeHa CYIIECTBEHHAas ommOka (B XOAe DJKCIEpUMEHTa, B OOBSICHEHUH, B
opopmiiennn padotel, o Th mpu paboTe ¢ BemecTBaMu W MPUOOpPaMH), KOTOPYIO
y4aIIuics UCIIPABIISET MO TPEOOBAHUIO YUUTEIIS.

«2»: - JONYIICHBI JIBe WK 00Jiee CYIIECTBEHHBIC OMIMOKU B XOJI¢ SKCIIEPHUMEHTA, B
o0BbsicHeHUH, B oopmiieHUH padoTsl, o Th mpu paboTe ¢ BemecTBamMu 1 npudopamu),
KOTOPbIE YYaIIHICs HE MOXKET HCIIPABHTb.

4. OueHuBaHWe YMEHHMil pelIaTh 3KCIEPUMEHTAJbHbIE 3a/a4U
(cexyer y4YHTHIBATHHAOJIIOICHUS YUUTEIs M NPeAbsBJIsieMble Y4aluMCcs
pe3yJIbTaThl BHINOJHEHUS ONBITOB).

«S» - miIaH pemeHus 3a/aud COCTaBJIEH NPaBUIBHO, OCYIIECTBIECH HOJI00p
XUMHUYECKUX PEAKTHUBOB MOOOPYIOBaHMS, JAHO MOJHOE OOBSICHEHUE U CIICIaHbl BBIBOIBI.
«4»: ©  IUIaH pPEeLIEHUS COCTAaBJIEH IPABUIIBHO,

OCYIIIECTBIIEH MOAOOP XMMHUECKUX PEAKTUBOB U 00OPYIOBAHMUS.

JOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK (B OOBSICHEHNUHN U BBIBOJIAX ).
«3»: - IUIaH pelIeHHs COCTABIICH MPAaBUIILHO,

OCYILIECTBJIEH MOAO0P XMMHUECKUX PEaKTUBOB U 000PYIOBAHHUS.

JIOTyIIleHa CYIIECTBEeHHAsI OIIMOKA B 00BSICHEHUH U BBIBOJIAX.
«2»: - #AOMylIeHbl 1B W OoJsiee OMMOKU (B TUTAHE pEIICHUS, B MOA00pe
XUMHUYECKHUX, PEaKTUBOB HOOOPY/IOBaHUS, B OOBSACHEHUHU U BHIBOAAX).

5. OueHuBaHHE MUCHLMEHHBIX KOHTPOJIBLHBIX PadoT (HE0OX0AUMO
YYUTHIBATh Ka4eCTBOBBINOJIHEHHUS PadoThl 110 33/1aHNUSIM, KOHTPOJIbHasA padoTa
OLICHUBAETCSI B 1I€JIOM).

«5» - JaH MOJHBINA OTBET HA OCHOBE HU3YYCHHBIX TGOpHﬁ, BO3MOXHa HECYIICCTBCHHAA
omuoKa.
«4» - 1onmycTrMa HEKOTOpasi HETIOJIHOTAa OTBETAa, MOXKET ObITh HE 0oJiee IBYX
HECYIIIECTBEHHBIX OLINOOK.
«3» - paboTa BBHINIOJHEHA HEMOJHO (HO HE MEHEE YeM HAaloJOBHHY), UMEETCs He Oojee
OJTHOMCYIIIECTBEHHOW OLIMOKH U P 3TOM 2-3 HECYIIECTBEHHBIE.
«2»: - paboTa BBHIMOJTHEHA MEHBIIIE YEM HAIOJIOBUHY,

HMECTCA HECKOJIBKO CYIIIECTBCHHBIX OIIINOOK.

Ounenka «5» cTaBUTCS, €CJIN YYCHHUK!

1.  TlokaspiBaeT ri1y0OKOe W TOJHOE 3HAHUE U MOHMMAaHHE BCETO
o0beMa MOPOrpaMMHOTO  MaTepuana; I[OJHOE€ IOHMMAaHHWE  CYLUIHOCTHU
paccMaTpuBaeMbIX  TOHSTUM, SBIEHUH M  3aKOHOMEPHOCTEH, TEOpHid,
B3aUMOCBS3EH.

2.  YMeeT COCTaBUTHh IMOJIHBI W TPaBUIBHBIA OTBET Ha OCHOBE
HU3YUCHHOI'O MaTcpuraia, BBIACIATH TJIAaBHBIC IIOJTOXCHUA, CaMOCTOATCIIBHO
MOATBEPKIaTh OTBET KOHKPETHBIMH MpUMepaMu, (pakTamu; CaMOCTOSITENIEHO H
apryMEHTHPOBAHO JeJaThb aHalu3, o0000IaTh, BHIBOJBI. Y CTaHaBIMBAET
MEXIIpeIMETHble (Ha OCHOBE paHee NpPHUOOPETeHHBIX 3HaHUHM) U
BHYTPHUIIPEIMETHBIE CBA3U, TBOPYECKHM IIPUMEHSAET IIOJYYEHHBIE 3HAaHUA B
He3HaKoMoO# cutyanuu. I[locnenoBaTenbHO, YETKO, CBA3HO, OOOCHOBAaHHO U
0e301MO00YHO M3NaraeT ydeOHBIM Marepual: [aeT OTBET B JIOTHYECKOU
IIOCJIE0BATEIBHOCTH C HCIOJIB30BAHUEM MPHUHIATON TEPMHUHOJIOTHM; JAETAET
COOCTBEHHBIE BBIBOJBI; (OPMHUPYET TOUHOE OINpEAeNIEHUE U HCTOJIKOBAHUE
OCHOBHBIX IOHSTUH; NpPU OTBETE HE IMOBTOPSIET IOCIOBHO TEKCT Y4YeOHHKA;
u3NlaraeT MaTtepuan JIMTEPaTypHBIM SI3bIKOM; MPABUIBHO U OOCTOSTENBHO
OTBCYACT Ha JOIMOJHUTCIILHBIC BOIPOCHI YYUTCIIA. CaMoCTOSTENILHO |
paloHaIbHO HCIHOJIb3YeT HArJIsIAHbIE TMOCOOUs, CIpPaBOYHbIE MaTepuabl,
y4eOHUK, JOMOJIHUTENIbHYIO JTUTEPATYPY, IEPBOUCTOUHUKH.



3. CaMoCTOSITeTbHO, YBEpPEHHO U 0e30mHO0YHO MPUMEHSET
MOJTyYCHHBIC 3HAHUS B PEIICHUH MPOOJIEM Ha TBOPUYECKOM YPOBHE; JIOIYCKaeT
He Ooyiee OIHOTrO HEIOYeTa, KOTOPBIM JIErKO HCHpaBIsIeT HO TpeOOBaHUIO
YUUTEIIS.

Ouenka «4» cTaBUTCS, €CJIH YYEeHUK:

1. TlokaspiBaeT 3HAHMSA BCEro HW3YYEHHOIO  IPOrPAMMHOTO
Matepuaia. JlaeT MoJIHbIA MIPAaBUIBHBIA OTBET Ha OCHOBE M3y4YCHHBIX TCOPUH;
AOIYCKACT HC3HAYUTCIILHBIC OLIMOKU U HCOOYCTHI IIPU BOCIIPOU3BCACHUUN
W3YYEHHOTO  Marepuaja, OINpENeJICHUS  TMOHSATHHA, HETOYHOCTH  IpHU
HCIIOJIb30BAHHUU HAYYHBIX TCPMHHOB WUJIM B BbBIBOJAX U 0606H_ICHI/ISIX; Marepuall
W3JaracT B OIPEICIICHHOW JIOTMYECKOW TMOCJIEeIOBATEIBHOCTH, TpPU ITOM
JIOITYCKAaeT OJJHY HETpyOyto OMMOKY MK He 00Jiee TBYX HEJJOUETOB i MOXKET MX
UCIIPAaBUTh CAMOCTOSITENILHO TPU TPEOOBAaHWUHM WIIM NMPH HEOOJIBIION MOMOIIU
MPEeroIaBaTelsi; B OCHOBHOM YCBOWJI YYeOHBI MaTepuall; MOATBEP)KIAECT OTBET
KOHKPETHBIMHU MTPUMEPAMU; MTPABUIIBHO OTBEYACT HA JOMOJHHUTEIBHBIC BOIIPOCHI
YUUTEIIS.

YMeeT caMOCTOSITENbHO BBIACNATH TJIABHBIE IMIOJIOKEHHUS B H3YYEHHOM
MaTepuase; Ha OCHOBaHMM (PAaKTOB U NPUMEPOB 0000IIATH, J€1aTh BBIBOJBL,
yCTaHABIIMBaTh BHYTPUIIPEIMETHbIE CBs3H. [IpuMeHsieT moiyuyeHHbIe 3HaHUS
Ha TpPaKTUKE B BHUJIOM3MEHEHHOW CHUTYyallud, COOJIOAAeT OCHOBHBIE MpaBHIIa
KYJIBTYpBl YCTHOW M MIUCbMEHHOM peuu, UCIOJIb3yeT HAyYHbIE TEPMUHBIL.

2. He oOnamaer moctaTouHbIM HABBIKOM paOOThI CO CIPABOYHOM
JTUTEPaTypoi, ydeOHUKOM, EPBOUCTOUHUKAMHU (TIPABUIHLHO OPUEHTUPYETCS, HO
pabortaer MmelieHHO). JlomyckaeT HerpyOble HapyIIeHUs MpaBUil OPOPMIICHUS
MUCBMEHHBIX padoT.

Ouenka «3» cTaBUTCS, €CJIH YUEeHUK:

1.  VcBowsn OCHOBHOE cojepaHuWe Y4YeOHOro maTepuana, HUMEeT
mpoOenbl B YCBOGHHMHM MaTepuaia, HE MPEmsITCTBYIONINE JalbHEUIIeMy
YCBOGHHIO  MPOTPAaMMHOTO  MaTepHaa, MaTepuaid  M3jJaraeT = He
CHCTEMaTU3HPOBAHHO, (hparMEHTAPHO, HE BCET/Aa MOCIeI0BATENbHO.

2.  Tloka3pIBaeT HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTIIEIBHBIX
3HAaHUI U yMEHMi; BBIBOJIBI U 000OILIEHHUS apryMEHTHpYeT ciabo, JOMycKaeT B
HUX OIIHUOKH.

3. Jlomyctun ommMOKM M HETOYHOCTH B HCIOJIb30BAaHUM HAyYHOMH
TEPMUHOJIOTHH, OIpENeNICHUs] TOHATHH Jal HEJIOCTaTOYHO YEeTKHE, He
UCTOJb30BaJl B KAuyecTBE JIOKA3aTeNbCTBA BBIBOJBI W O0OOIIEHUS U3
HaOIOeHNH, (PAKTOB WITH JTOITYCTHIT OTIMOKH TTPH WX U3JIOKCHHU.

4.  HcneiTeiBaeT 3aTpyAHEHHs] B TPUMEHEHUHM 3HAHUH, TMpHU
OOBSICHEHUM KOHKPETHBIX SBJICHWI HAa OCHOBE TEOPWH, MU B TOJTBEPKICHUH
KOHKPETHBIX PUMEPOB MPAKTUYECKOTO IPUMEHEHUS TEOPHUH.

5. OTBeuaeT HEMOJHO HAa BOMPOCH! YUHUTeNs (YIycKasi i OCHOBHOE),
WIM BOCHPOM3BOJIUT COJIEp)KaHUE TEKCTa Yy4yeOHMKa, HO HEIO0CTAaTOYHO
MTOHUMAET OTJICJIbHBIC MTOJIOKEHHS, UMEIOIINE BA)KHOE 3HAYCHHE B 3TOM TEKCTE.

6.  OOHapyXuBaeT  HEJOCTaTOYHOE  IMOHMMaHUE  OTJENbHBIX
MOJIOKEHUH ~ MpH  BOCIPOU3BEACHMM  TeKcTa  ydyeOHHMKa  (3amucei,
MEPBOMCTOYHUKOB) WM OTBEYAeT HEMOJHO Ha BOMPOCHI YUUTENs, JOIYyCKas
OJIHY - IBE TPYOBIC OIINOKH.

Onenka «2» cTaBuTCS, €CJIM YYCHUK!

1.  He ycBous u He pacKpblil OCHOBHOE COJIEp)KaHHE MaTepuana; He

JIeNIaeT BBIBOJOB U 0000IIIEHUH.



2. He 3Haer u HE MOHMMAET 3HAYMTEIBHYIO WM OCHOBHYIO 4YaCTh
IPOrpaMMHOTO Marepualia B IMpeeiiax MOCTaBJICHHBIX BOMPOCOB MM HUMEET
cmabo chopMHpOBaHHBIC M HETOJHBIC 3HAHUS U HE YMEET MPUMEHITh HX K
PELICHUIO0 KOHKPETHBIX BOITPOCOB.

3. llpm orere (Ha OIWH BOIPOC) JOMYCKaeT Oojiee ABYX IpyObIX
OIIMOOK, KOTOPBIEHE MOXET MCIPABUTh Ja)Ke MPHU MIOMOIIU YIUTEIS.
4.  He MOXeT OTBETUTh HH Ha OJIMH MX IIOCTABJICHHBIX BOIIPOCOB.

5.  IlomHoCTBIO HE yCBOUI MaTepHall.



